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PRINTER 



The invention relates to a printer with an elongate media 
output port, in particular for a digital tachograph of a motor 
5 vehicle, with at least one bearing surface which delimits the 
media output port in the transverse direction and along which 
the printing medium slides during output. In addition, a 
printing method for a printer of the abovementioned type is the 
subject of the invention. 



Printers of the abovementioned type are, in particular, 
small-format appliances, such as are provided, for example, at 
check-out workstations or in automatic banking machines for the 
printing of receipts. The media stock is in this case usually 
15 wound up on a roll, and printed portions can be separated from 
the media stock by means of a tear-off edge. 

Requirements unknown hitherto confront development in the use 
of a printer in the future generation of tacographs, the 

20 digital tachograph, in which a chip card is employed, instead 
of the chart used hitherto, for recording the data specific to 
the driver's workstation. One possibility for outputting the 
recorded data is to print out the relevant data onto a paper 
strip by means of a built-in printer. According to the 

25 hazardous substance regulations /roads (GGVS) , an appliance 
built into the vehicle in this way must conform to protection 
class IP 54, and the printer and also its media output port 
must correspondingly be splashproof under specific conditions. 

3 0 The object of the invention is, accordingly, to seal off the 
media output port of a printer in such a way that the printing 
medium can nevertheless be outputted from the output port. 
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To achieve the object according to the invention, a printer of 
the type initially mentioned, which has the characterizing 
features of claim 1, is proposed. In addition, a printing 
method according to claim 20 is specified for achieving said 
5 object. The dependent subclaims describe expedient developments 
of the invention. 

A decisive advantage of the arrangement according to the 
invention is based on the fact that the sealing feed guide 

10 bears elastically against the bearing surface, thus resulting 
in an always reliable leaktightness with respect, for example, 
to splashwater or to similar harmful media. A corresponding 
dimensioning of the modulus of elasticity as a function of the 
geometry of the sealing closure ensures that, between the 

15 sealing feed guide and the bearing surface, there is a defined 
surface pressure which prevents the penetration of the harmful 
media and at the same time allows the output of the printing 
medium. In this case, bearing contact between the bearing 
surface and the sealing feed guide in the output direction is 

20 of only a slight extent, thus resulting in essentially linear 
bearing contact in the longitudinal direction of the media 
output port. The sealing feed guide, which is designed 
correspondingly as a narrow edge and presses elastically 
against the bearing surface of the media output port in a 

25 sealingly closing manner, can achieve a maximum surface 
pressure on the bearing surface, in spite of an only slight 
force which clears the way for the medium to be outputted to 
pass the seal, and can thus ensure sufficient leaktightness. It 
is thereby possible for the sealing closure to be of a passive 

3 0 design, that is to say the pressure of the medium to be 
outputted is sufficient to overcome the frictional forces of 
the medium opposite to the output direction, these being 
generated by the sealing closure. There is no need for an 
active movement of the sealing closure, for example 

3 5 electromotively . A design of the sealing closure is 
particularly advantageous which makes it possible that the 
medium to be outputted can be pressed through the gap occurring 
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between the sealing closure and the bearing surface, without 
printing medium initially being located in this gap. 

According to a particularly advantageous development of the 
5 invention, the sealing closure is designed as an elastic seal 
with an elastic sealing lip which presses elastically against 
the bearing surface. The sealing lip advantageously adapts to 
unevennesses of the corresponding bearing surface, so that an 
extremely good planeness of the bearing surface is not 
10 necessary for leaktightness . 

Advantageously, the seal may have an at least partially 
sickle-shaped cross-sectional profile, the convex side of the 
cross-sectional profile pointing opposite to the output 
15 direction of the printing medium. A design of this type has the 
effect that pressure applied from outside intensifies the 
bearing force of the elastic sealing lip against the bearing 
surface, if appropriate, only locally, thus ensuring reliable 
leaktightness . 

20 

Another variant of an arrangement according to the invention 
provides a seal which is designed as a hollow profile and which 
has a cavity- surrounding wall in circular form or in elliptic 
form or in oval form. The gap occurring between the bearing 

2 5 surface and the corresponding sealing feed guide in this design 

is configured so as to narrow in such a way that, even if 
crease resistance is low, medium to be outputted, as it were 
trapped in the wedge-shaped profile, can easily displace the 
seal during output. Expediently, a hollow profile seal of this 

3 0 type is mounted on a shaft of circular cross section, the shaft 

which extends through the cavity of the hollow profile having a 
smaller cross section than the cavity has a clear width, so 
that the hollow profile has a deformation region which is 
suitable for the output of the medium. 
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An especially critical region of the seal is located at the two 
ends which delimit the longitudinal extent and where, with the 
seal being designed as a sickle-shaped cross-sectional profile, 
a transverse end web may advantageously be provided in each 
5 case in the concave hollow surface. This transverse end web 
acts in the same way as a baffle wall for the harmful medium 
which exerts action, so that the flow is conducted away from 
the end of the seal. This design gives rise to particularly 
good leaktightness when the plane described by the respective 

10 transverse end web is arranged obliquely to the transverse 
direction, so that the transverse end web forms an angle of 
between 30° and 85° , in particular 60°, with a longitudinal 
axis of the seal running in the longitudinal direction. It was 
possible to establish the lowest possible rates of penetration 

15 of the harmful medium at about 60°. 

The oblique position described above may expediently be such 
that the distance between the transverse end webs located 
opposite one another at the two ends increases toward the 
2 0 sealing feed guide. Particularly, when the sealing closure is 
arranged with the sealing lip pointing downward, the transverse 
end webs set obliquely in this way cause the medium which 
exerts action to flow out at only the lowest possible leakage 
rate . 

25 

In order to impart the required stability to the intrinsically 
somewhat dimensionally unstable seal having a sickle-shaped 
cross-sectional profile, in particular in order to prevent the 
latter from rolling up or being upturned, it is appropriate to 
30 arrange between the middle with respect to the longitudinal 
direction and the respective transverse end web, on both sides, 
at least one further transverse web in the concave hollow 
surface, said further transverse web having an identical 
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oblique position and, in particular, running parallel to the 
transverse end web. Both these transverse webs and the 
transverse end webs can steer the flow of a harmful medium 
which exerts action into a desired outflow direction, 
5 particularly when they have in the region of their extent, in 
the transverse direction, a complete and leaktight tie-up to 
the concave hollow surface along the latter. 

In particular, the mounting operation is made significantly 
10 easier when the seal consists of two components which have a 
different hardness, the softer component being arranged in the 
region of the sealing feed guide, and the harder component 
being arranged essentially in a region of fastening of the 
seal. On the one hand, the assembly personnel can more easily 
15 handle such a component which has some dimensional stability 
and, on the other hand, the risk of incorrect mountings and 
damage is reduced considerably. 

The seal, in the region located opposite the bearing surface, 

2 0 may advantageously be fastened to a boundary of the paper 

output port. In this case, the seal may be guided by means of 
centering projections, said seal expediently being provided 
with recesses in a fastening region located opposite the 
sealing feed guide in the transverse direction, the centering 
25 projections being arranged in the recesses. For exactly 
positioned centering, the recesses expediently have, for the 
centering projections, fitting surfaces which are formed by a 
layer of the softer component on the harder component. Coating 
the harder seal component with the softer seal component in the 

3 0 bearing region of the recesses on the centering projections 

allows a press fit with less exact tolerances and nevertheless 
a positional accuracy which is as far as possible identical. 
Expediently, the seal is held by a fastening component in a 
position predetermined by the centering and is thus fastened. 

35 
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Instead of being designed as an elastic sealing lip, the 
sealing closure may also be designed as a resilient sealing 
closure with a leaf spring portion which is designed as a leaf 
spring and which has adjoining it a closing portion having an 
5 essentially rigid bearing edge which bears against the bearing 
surface by means of a sealing feed guide, the leaf spring 
portion prestressing the closing portion elastically against 
the bearing surface. As compared with the solution described 
above, with an elastic sealing lip, the essentially rigid 
10 bearing edge, which may advantageously consist of metal or 
plastic, has the benefit of a longer service life on account of 
the lower abrasion. 

Particularly in the case of a bearing surface consisting of 
15 injection-molded plastic, there arise between the rigid bearing 
edge of usually good planeness and the bearing surface, which 
can be produced with a comparable planeness only at a high 
outlay in terms of cost, gaps of a few hundredths of a 
millimeter which can expediently be compensated when the 
2 0 bearing surface is provided with a soft covering. Felt proves 
to be preferred material for the soft covering in terms of the 
coefficients of friction and flexibility. For a suitable 
positive guidance of the printing medium which is usually 
paper, the seal may have in continuation, opposite to the 

2 5 output direction, a sliding surface which adjoins the bearing 

edge and which forms an acute angle with the bearing surface on 
the sealing feed guide. Particularly in the region of the ends 
of the seal which delimit the longitudinal extent, it is 
expedient if the seal is designed to be somewhat longer than 

3 0 the output port, thus resulting, between the walls forming the 

output port and the seal, in a narrow sealing gap with the 
effect of a labyrinth seal. This gap may additionally be 
provided with projections or baffle walls. 
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In order to increase the leaktightness of the closure according 
to the invention of a media output port of a printer, in 
particular during the standstill times of the printer, it is 
expedient if a control unit controls the media feed out of a 
5 media stock and is designed in such a way that, in a first step 
of a printing operation, printing medium from the media stock 
is transported in the output direction on the far side of the 
seal, in a second step printed printing medium is separated 
from the media stock, and, in a third step, the remaining 

10 medium connected to the media stock is transported back 
opposite to the output direction until there is no longer any 
medium located between the bearing surface and the sealing feed 
guide. Such a control of the feed, above all, prevents the 
ingress of harmful media through gaps between the printing 

15 medium located in the region of the bearing surface and the 
bearing surface or the sealing feed guide. In addition, 
diffusion, opposite to the output direction, through the 
printing medium is prevented. The feed of the printing medium 
may be designed in such a way that, after the separation of the 

20 printed part, the printing medium is transported opposite to 
the output direction by a specific amount by means of a 
stepping motor, so that there is no longer any printing medium 
located in the region of the sealing feed guide between the 
seal and the bearing surface. Alternatively, a corresponding 

25 sensor of the control unit may give feedback as to whether 
printing medium is located in the region of the sealing feed 
guide or not . 

The invention is explained in more detail below, for 
3 0 illustration, by means of exemplary embodiments, with reference 
to drawings. In addition to the possibilities shown, other 
refinements of an inventive nature may be gathered by a person 
skilled in the art. 

35 
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In the drawings, 
fig. 1 to fig. 4: 

5 

fig. 5: 
fig. 6: 

10 

fig. 7: 

15 

fig. 8: 

20 fig. 9: 

fig. 10 to fig. 12: 

25 

fig. 13 and 14: 

30 

fig. 15: 

35 



show in each case a perspective view 
of components of a seal according to 
the invention, 

shows a perspective illustration of a 
complete seal according to the 
invention, 

shows a perspective illustration of a 
front surround with a mounted seal 
according to the invention, in a view 
from the rear, 

shows a sectional illustration of a 
seal according to the invention in the 
built-in state, 

shows a perspective illustration of a 
seal according to the invention built 
into a front surround, in a view from 
the rear, 

shows a sectional illustration through 
a seal according to the invention in 
the built-in state, 

show in each case an illustration of a 
seal according to the invention with a 
leaf spring portion in three different 
views , 

show in each case a sectional 
illustration through a seal according 
to the invention with a leaf spring 
portion in the built-in state, on the 
one hand with a bearing surface and on 
the other hand without a bearing 
surface, 

shows a perspective illustration of a 
front surround with a built-in seal 
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which has a leaf spring portion, in a 
perspective view from the rear, 



fig. 16: 



shows a perspective illustration of a 
bearing surface provided on a 
drawer- type surround and having a 
glued-on felt strip, in a view from 
the front, 
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fig. 17: 



shows a diagrammatic illustration of 
the printing method according to the 
invention in three steps. 
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Figures 1 and 2 show respectively, in perspective, a front view 
and a rear view of a hard component 1 of a sealing closure 2 
according to the invention. 



Figures 3 and 4 show respectively, in perspective, a front view 
and a rear view of a softer component 3, and fig. 5 illustrates 
an assembly of a sealing closure 2 consisting of the two 
different components 1, 3, the softer component 3 having a 

20 multiplicity of transverse webs 4 in addition to two transverse 
end webs 5, in contrast to the illustration of fig. 3. The 
harder component 1 of the sealing closure 2 is provided with 
recesses 6 which serve for receiving centering projections, not 
illustrated, the softer component 3 being provided, for each 

25 recess 6, with a centrically hollow shaped-out portion 7 which 
can be inserted with an exact fit into the recess 6 of the 
harder component 1 and which thereby forms a layer 8 of the 
softer component 3 on the harder component 1 and, at the same 
time, a fitting surface 9 for the centering projections, not 

30 illustrated. The sealing closure 2 has a sickle-shaped sealing 
lip 10, the convex side 11 of which points opposite to the 
output direction 12 in the built-in state, as illustrated in 
fig. 7. The opposite concave hollow surface 13 points in the 
output direction 12 and, for safety against rolling up or 

35 upturning under action by forces from a printing medium (91) or 
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from harmful media exerting action from outside, is reinforced 
by means of the transverse webs 4 and the transverse end webs 5 
which, over the scope of their transverse extent, have a 
complete and leaktight tie-up to the concave hollow surface 13 . 
5 As illustrated in fig. 7, the sealing closure 2 bears, 
elastically prestressed, on a bearing surface 15 by means of a 
sealing feed guide 14. Both the transverse end webs 5 and the 
transverse webs 4 have, in their extent away from the sealing 
feed guide 14, an oblique position in relation to the middle 

10 with respect to the longitudinal extent of the seal. In this 
case, the transverse end webs 5 are set in relation to a 
longitudinal axis 16 of the sealing closure 2 at an angle of 
about 65° , and the transverse webs 4 at an angle of about 55°. 
This arrangement is designed mirror-symmetrically with respect 

15 to a plane running through the middle of the longitudinal 
extent . 

Fig. 6 shows the sealing closure 2 according to fig. 5 in 
assembly with a front surround 20 of a digital tachograph in a 

2 0 perspective view from the rear. The recesses 6 are in this case 

in engagement with centering projections 21, and the seal 
bears, in a way illustrated in fig. 7, against a drawer 
surround 22 which is inserted in the front surround 2 0 and 
which is an integral part of a drawer for the printing 
25 apparatus, including a space for a roll-shaped media stock of 
printing medium 91. At the ends of a sealing closure 2, the 
front surround 20 is provided in each case with a partition 25 
which extends inward perpendicularly with respect to the front 
surround 2 0 and which is intended to prevent the lateral 

3 0 penetration of harmful media. The sectional illustration of 

fig. 7 shows, in one assembly, the front surround 20, which is 
produced in one piece with the centering projections 21, and 
the sealing closure 2 with the softer component 3 and the 
harder component 1 and the sealing lip 10 in cooperation with 
3 5 the bearing surface 15 in the region of the sealing feed guide 
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14, said bearing surface being an integral part of the drawer 
surround 22. Moreover, behind the sealing lip 10 in the output 
direction 12 is located, in each case at the top and bottom, a 
tear-off edge 26 for the printed printing medium, not 
5 illustrated. The printing medium 91 slides along the inward 
prolongation of the bearing surface 15 into the region of the 
sealing feed guide 14, past the sealing lip 10, with the 
sealing closure 2 being deformed elastically, and out of a 
media output port 3 0 in the output direction 12 . The sealing 
10 closure 2 is held in a fastening region 31 on the front 
surround 20 by means of fastening components 32, the sealing 
closure 2 being positioned by means of the centering 
projections 21, at the same time bearing against the fitting 
surfaces 9 which are coated with the softer component 3. 

15 

Another possibility for designing a sealing closure 2 according 
to the invention is shown in fig. 8 and fig. 9, where the 
sealing closure 2 is designed as a flexible hose 40 of 
essentially circular cross section. In an arrangement which is 

2 0 otherwise essentially identical to the above-described design 

of the arrangement according to the invention, the fastening of 
the sealing closure 2 designed as a hose 40 takes place by 
means of a shaft 41 which extends in the longitudinal direction 
of the sealing closure 2 in a cavity formed by the hose 40 and 
25 which likewise has a circular cross section, the selected 
diameter of the shaft 41 being lower by an amount which 
corresponds essentially to a deformation corresponding to the 
output of the printing medium. 

3 0 Figures 10 to 12 show a third possibility for designing a 

sealing closure 2 according to the invention, the arrangement 
having a leaf spring portion 51, a closing portion 50 and a 
fastening portion 52. The sealing closure 2 is produced in one 
piece as a bent metal stamping. The closing portion 50 is bent 
35 in an L-shaped manner, the outer edge of the bend being 
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designed as a sealing feed guide 14 for bearing against a 
bearing surface 15 according to the illustrations in figures 13 
and 14. The leaf spring portion 51 is divided essentially into 
two leaf springs 55 which are arranged at the ends with respect 
5 to the longitudinal direction of the sealing closure 2 and 
which, taking into account the rigidity of the closing portion, 
ensure a uniform bearing force of the sealing feed guide 14 
against the bearing surface 15 along the longitudinal extent. 
The bearing surface 15 on the drawer surround 22 is provided 
10 with a soft covering 56, to be precise a felt 57, which 
prevents the formation of a gap between the sealing feed guide 
14 and the bearing surface 15 of the drawer leaves 22 which is 
produced as an injection-molded component without special 
tolerances . 

15 

A perspective illustration of the built-in situation is shown 
in fig. 15, in which partitions 25 are likewise provided on the 
front surround 20 at the lateral ends of the sealing closure 2 
in a similar way to the arrangement of fig. 6. The leaf spring 
20 portions 51 continuing in the L-shape of the closing portion 50 
serve as an additional guide for a printing medium 91, not 
illustrated. 

The printing method according to the invention, illustrated 
25 diagrammatically in fig. 17 with three steps a, b, c, is 
carried out by means of a control unit 93, a media stock 92 
which consists of a roll of rolled-up printing medium 91, a 
printing unit 99, a bearing surface 15, a tear-off edge 98 and 
an arrangement, already explained above, composed of a sealing 
3 0 closure 2 with a sealing feed guide 14. In a first step, the 
media stock 92 rotates counterclockwise in a drive direction 
95, so that printing medium 91 printed by the printing unit 99 
is transported out of the media output port 3 0 between the 
sealing closure 2 along a bearing surface 15 in the output 
35 direction 12. When a predetermined printed portion 97 is 
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conveyed on the far side of the tear-off edge 98 located behind 
the media output port 3 0 in the output direction 12, the 
printed portion 97 is separated from the rest of the media 
stock 92. The control unit 93 subsequently controls the drive, 
not illustrated, of the media stock 92 clockwise opposite to 
the drive direction 95, so that the printing medium 91 
remaining on the media stock 92 moves opposite to the output 
direction 12 as long as a sensor 100 detects that that end of 
the printing medium 91 which is produced by the tear-off edge 
is in front of the sealing closure 2 in the output direction 12 
and communicates this to the controller 93 which stops the 
drive, not illustrated, of the media stock 92. 
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